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Fig. 1. Pedigree of rice variety ‘Tainung Sen Glutinous 24°.
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Sen Hei Nuo
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Table 1. Procedures for breeding of the rice variety ‘Tainung Sen Glutinous 24’.

Year/Crop season

Description

1990 2nd Hybridization: Tai Sen Glutinous Yu 744 x ‘Sen Hei Nuo’
1991 1st F,: 25 plants, single seedling

1991 2nd F,: 1500 plants, single seedling

1992 1st F,: 1500 plants, single seedling, evaluation of grain appearance
1992 2nd F,: 14 strains, evaluation of grain appearance

1993 1st Fs: 12 strains, evaluation of grain appearance

1993 2nd Fg: 9 strains, evaluation of grain appearance

1994 1st F,: 8 strains, evaluation of grain appearance

1994 2nd F: 7 strains, evaluation of grain appearance

1995 1st F,: 6 strains, evaluation of grain appearance

1995 2nd F,,: 4 strains, evaluation of grain appearance

1996 1st F,,: 4 strains, evaluation of grain appearance

1996 2nd F,,: 3 strains, evaluation of grain appearance

1997 1st F,;: 2 strains, evaluation of grain appearance

1997 2nd F,,: 4 lines, evaluation of grain appearance

1998 15t-1999 2nd F,—F\s: purity trial

2000 1st F,y: 2 lines, evaluation of grain appearance

2000 2nd F,y: Chianung Yu 892233, preliminary yield trial

2001 1st F,,: Chianung Yu 892233, intermediate yield trial

2001 2nd F,,: Chianung Yu 892233, intermediate yield trial

2002 1st-2011 Ist F,,—F,,: purity trial

2011 2nd F42: Naming of new variety ‘Tainung Sen Glutinous 24°, applied for plant variety right
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Table 2. Plant morphological characteristics of ‘Tainung Sen Glutinous 24’.

Leaf Flag leaf Stem Panicle
Intensity Length of
of green  Attitude of blade  Thickness Length longest Lemma Decorticated Endosperm
Variety” color (late observation) (mm) (cm) Awn awn color  grain color type
TNGSG24 Medium  Erect 5.85+£047 93.0+42" Present  Very Brown Dark/ Glutinous
short purple black
TSG2 Light Semi-erect 5.66+0.44 76.8+5.1 Absent - Gold White Glutinous

“TNGSG24: ‘Tainung Sen Glutinous 24’°; TSG2: ‘Tai Sen Glutinous 2.

" Significant at 1% level.
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Table 3. Agronomic characteristics of ‘Tainung Sen Glutinous 24°.
Growth duration  Plant height Panicle Seed set 1,000-grain weight  Yield
Variety” (d) (cm) number Spikelet/panicle (%) (g) (kg ha™)
1st crop season
TNGSG24 135 113.6£43a" 159+2.8b 150.7+25.0c 89.5+6.2a 246+09a 5,455
TSG2 130 979+55b 173+36a 160.7+38.1b 85.8+6.2c¢ 220+04b -
TCSGl 134 955+92b 15.1+33b 169.0+39.8a 87.3+84Db 142+03¢ 6,144
2nd crop season
TNGSG24 110 107.8+12.7a 15.0+33a 131.5+23.0c 91.6+58a 247+06a 4,600
TSG2 105 1023+ 114b 14.7+3.6ab 156.2+41.1a 91.6+7.1a 21.0+£1.0b -
TCSGl 104 1024+123b 13.5+3.5b 1483 +30.1b 79.6+16.0b 13.6 0.6 ¢ 4,000

“TNGSG24: ‘Tainung Sen Glutinous 24°; TSG2: ‘Tai Sen Glutinous 2’; TCSG1: ‘Taichung Sen Glutinous 1°.
¥ Means within each the column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD
test. Percentage data were arcsine-square-root transformed prior analysis.
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Table 4. Grain quality characteristics of “Tainung Sen Glutinous 24’.

Milling quality Grain appearance Cooking and eating quality
Brown Head Brown rice Brown rice Amylose Protein
Moisture  rice rice length width Gelatinization content content Gel consistency

Variety” (%) (%) (%) (mm) (mm) Temperature” (%) (%) (mm)*
1st crop season

TNGSG24 13.00 75.68  58.16 6.21 2.33 /L 0.95 7.49 100 S

TSG2 11.85 7772  61.00 5.80 2.26 /L 0.90 7.57 100 S

TCSG1 12.65 79.76  58.24 6.28 2.48 /L 0.90 7.55 100 S
2nd crop season

TNGSG24 13.15 7724  57.84 6.32 2.15 /L 0.80 8.20 100 S

TSG2 13.70 79.48  65.16 6.06 2.11 /L 0.75 8.45 100 S

TCSG1 13.35 81.00  62.40 6.48 2.33 /L 0.75 8.35 100 S

“TNGSG24: ‘Tainung Sen Glutinous 24’; TSG2: ‘Tai Sen Glutinous 2°; TCSG1: ‘Taichung Sen Glutinous 1°.
YL:<70C; 1: 70-74C; H: > 74C.
*H: 27-35 mm; M: 36-40 mm; S: > 50 mm.
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Table 5. Resistance of ‘Tainung Sen Glutinous 24’ to disease and insect pests in 2000-2001.

2000 2001
Pest TNGSG24* TCSG1Y TNGSG24 TCSGl
1st crop season
Leaf blast - HS MR
Brown planthopper - MR MR
2nd crop season
Leaf blast MR* MR MS MS
Brown planthopper MR MR S MR
* “Tainung Sen Glutinous 24°.
¥ ‘Taichung Sen Glutinous 1’.
* R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; HS: highly susceptible.
6. TEEAIKE 24 5% —RRRLTOHT -
Table 6. Proximate analysis of ‘Tainung Sen Glutinous 24’.
Ash Crude fat Crude protein Crude fiber
Variety” (g 100g™) (g 100g™) (g 100g™") (g100g™)
TNGSG24 1.20 9.38 0.83
TNGSG21 1.21 8.62 1.00

“TNGSG24: ‘Tainung Sen Glutinous 24’; TNGSG21: ‘Tainung Sen Glutinous 21°.
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Table 7. Functional components of ‘Tainung Sen Glutinous 24°.

Functional component TNGSG24* TNGSG21
Na (mg 100 g 0.54 0.30
K (mg 100 g™) 324.9 312.5
Ca (mg 100 g 16.06 12.22
Mg (mg 100 g™ 133.8 144.7
Fe (mg 100 g) 0.95 0.93
Zn (mg 100 g") 1.94 2.04
P (mg 100 g 282.0 294.8
Cl (mg 100 g") 40.11 29.56
Cu (ppm) 3.42 3.01
Mn (ppm) 59.95 24.97
Vit. E (mg o-TE 100 g) 0.64 0.47
Folic acid (ug 100 g") 64.80 41.44
Total polyphenols (mg 100 g™) 168.07 67.21
DPPH Scavenging activity (ug mL™") 1,225.27 13,933.87
Cyanidin (mg g' DW) 3.9794

Peonidin (mg g' DW) 0.8795

“TNGSG24: ‘Tainung Sen Glutinous 24°; TNGSG21: ‘Tainung Sen Glutinous 21’
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Breeding of a New Indica Purple Rice Variety
‘Tainung Sen Glutinous 24’

Dah-Jing Liao"" and Lung-Che Chen’

Abstract

Liao, D. J. and L. C. Chen. 2016. Breeding of a new indica purple rice variety ‘Tainung Sen
Glutinous 24°. J. Taiwan Agric. Res. 65(4):430-438.

‘Tainung Sen Glutinous 24’ (‘TNGSG 24°) was crossed between ‘Tai Sen Glutinous Yu 744
(TSGY 744), a female parent, and ‘Sen-Hei Nuo’, a male parent from Thailand in 1990, at Chiayi
Branch Station of Taiwan Agricultural Research Institute (TARI). It was given the name of “TNGSG
24’ and was presented to apply plant variety right in 2011. It was granted the plant variety right cer-
tificate in 2013. “TNGSG 24’ is an indica rice. The appearance of brown rice is deep purple. The re-
sistance of rice blast was unstable. The resistance to brown planthopper was ranked as medium. The
growing days of the 1st cropping season was about 135 d, and the 2nd cropping season was about 110 d.
It belongs to mid-late maturity. The grain yield of “TNGSG 24” was 5,455 kg ha™ in the 1st cropping
season, and was 4,600 kg ha™ in the 2nd cropping season, which was 11.2% lower and 15.0% higher
than that of CK, respectively. Brown rice and the rate of head rice are slightly lower than that of CK,
but cooking and eating quality are similar to CK. “TNGSG 24’ richly contains vitamin, mineral, folic
acid, polyphenol, and some antioxidant ingredients. The antioxidant ability of 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) free radical scavenging for “TNGSG 24’ is 11.4 times higher than that of CK. The
variety is a colored rice that could be used for processed products in the future.

Key words: Oryza sativa L., Black-purple rice, Glutinous rice, Functional components, Antioxidant.
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